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O'HEHIR certificate or diploma, and 2 programmes were 4 years in length, with 2 years of prerequisites plus 2 years of dental hygiene, granting a Bachelor of Science degree.
In 1947, the Council of Dental Education (CDE) of the American Dental Association (ADA) began accreditation of dental hygiene programmes and determined that all academic programmes would be a minimum of 2 years in length. 5 In 1975, to provide representation to those directly impacted by accreditation, the Commission on Dental Accreditation (CODA) was formed and remains the accrediting agency today. 6 Despite significant increases since then in the dental hygiene knowledge base, roles and responsibilities, accreditation standards today still state dental hygiene programmes must be at least 2 years in length. 7 In other healthcare fields, the increase in information, scientific background, clinical skills and patient care responsibility led to an elevation in the degree granted for entry to practice. 8 Over the years, physical therapy, 8 speech pathology, 9 audiology, 10 occupational therapy 11 and pharmacy 12 moved from a certificate to bachelor's degree to a master's degree and for some, a doctorate is now considered the necessary educational level for entry to clinical practice. While other healthcare professions moved forward, for the past 72 years, dental hygiene has remained at a minimum of 2 academic years of study for entry to practice.
There are no published data available to determine whether the contact hours required in dental hygiene programmes today match or exceed that required in 1945. With the expansion of the dental hygiene curricula to include the dental hygiene process of care, local anaesthesia, comprehensive periodontal therapy, care of those with special needs and adapting dental hygiene to a variety of practice settings, it is important to determine whether today's educational preparations have changed while the minimum educational recognition remains at a 2-year level. A null hypothesis is therefore proposed that the contact hours required for dental hygiene education today are equivalent to requirements established in 1945.
| METHODOLOGY
This is a retrospective, analytical pilot study comparing contact hours required for community college and university dental hygiene programmes today, to that of programmes in 1945. A 1945 article published in the Journal of the American Dental Association provided an overview of dental hygiene curricula at that time. 13 For current educational requirements, the curricula from four dental hygiene programmes in the state of Arizona were reviewed for contact hours required and credits granted. Course information was gathered from online course catalogs and class schedules from Maricopa Community
Colleges and Northern Arizona University.
Three dental hygiene programmes in the Phoenix area are part of the Maricopa Community College System and follow the same curriculum, granting an Associate in Applied Science (AAS) degree in dental hygiene. Northern Arizona University in Flagstaff, Arizona offers a Bachelor of Science (BS) degree in dental hygiene, composed of 2 years of prerequisites plus 2 years of dental hygiene.
Course information was gathered and entered into a spreadsheet including course number, course title, credits granted, lecture hours scheduled, laboratory hours scheduled, clinic hour scheduled and total contact hours. Comparisons were made between coursework required in 1945 and current programme requirements for AAS and BS degrees. Current dental hygiene programme requirements were then compared to established credit requirements for AAS and BS degrees.
| RESULTS
According to historical records, 13 dental hygiene coursework for 2-year programmes in 1945 included 518 hours of lecture, 453 hours of laboratory work and 711 hours of clinical instruction.
Courses included in the 2-year curriculum in 1945 are listed in Table 1 .
The complete listing of courses offered for the current Maricopa Community College's AAS degree in dental hygiene programmes and the Northern Arizona University's BS degree in dental hygiene programme is presented in Table 2 .
Contact hours for the current AAS degree and the BS degree programmes were converted to clock hours of instruction to allow for comparison with 1945 requirements. Table 4 . There is a difference of 45 contact hours between 1945, 2-year programmes and the current AAS programmes.
The difference between AAS and BS programmes today is 13 contact hours.
Comparing the actual credits granted by each institution today, BS students receive 125 credits, and AAS students receive 109, a difference of 16 credits. The Maricopa Community College requirement of 109 credits may be higher than other schools. The differences between the Maricopa Community Colleges AAS and the Northern Arizona University BS programme for contact hours (13 hours) and credits granted (16 credits) do not exceed 1 semester of additional coursework for AAS degree graduates to meet the credit requirements of a BS degree.
Overall differences in courses offered between the associate degree programmes and the bachelor degree programme in this study are minimal. This may be due to accreditation standards from CODA requiring the same basic curriculum, regardless of the degree granted. 7 Differences between the curricula include seven courses offered to BS students and not to AAS students, and three courses offered to AAS students and not BS students. The additional courses for BS stu- and an elective in Humanities and Fine Arts (3 credits).
The null hypothesis proposed for this study was disproved. In today's educational world, a 2-year associate's degree should not exceed 60 credits. Dental hygienists graduating from community colleges today, following an equivalent curriculum to the Maricopa Community Colleges' dental hygiene programmes, complete more than 2 years of college study. Based on this pilot study's comparisons, dental hygiene graduates from the schools evaluated in Arizona complete 49 credits more than are needed for an associate's degree and just 11 credits fewer than the 120 required for a BS degree.
| DISCUSSION
There are 4 aspects that collectively explain the expansion of dental hygiene education without the commensurate degrees being granted:
credit creep, course devaluation, lower division versus upper division course numbering and an ingrained 2-year bias. Credit creep is a common phenomenon found in higher education that describes the slow and continuous addition of new courses to a programme without removing old ones. 14 clinical hours to 1:1, the AAS students therefore earn 143 credits, and the BS students earn 151 credits, a difference of 8 credits and many more credits than needed for an AAS degree or a BS degree. Earning more credits than are required for the degree granted explains why the clinical courses are significantly devalued.
It can be argued that simply earning more credits does not equate to a higher degree. The assumption in the USA is that courses at the associate degree level are taught to a lower level of proficiency and
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O'HEHIR rigour than bachelor degree courses. In reality, this is not the case as educational scholars have long been concerned about the shrinking divide between upper and lower division courses. 18 In some cases, the baccalaureate degree education is upside down, focusing first on the highly skilled courses followed by general studies courses. When surveyed, general education professors and students do not routinely see a difference between upper and lower division course content or instructional rigour. 19 
15
The course numbers may be different between community college and university dental hygiene courses, as seen in Table 2 (DH369 and DHE227), but the content, textbook and outcome measures are often the same for core dental hygiene courses: head and neck anatomy, dental anatomy, dental radiology, community oral health, periodontics, clinical dental hygiene, oral pathology, dental materials, etc. For example, local anaesthesia is taught to the same level of competency in the community college and the university despite a difference in course numbers. Both courses must meet the accreditation standards and state licensing requirements.
Local anaesthesia must be taught to the same level of competence and understanding for associate degree dental hygienists, bachelor degree dental hygienists and dentists. The same is true for other science and clinical courses. There is no distinction in educational outcomes for these courses between associate, bachelor or doctoral level, despite course numbers. Due to this discrepancy in classification, the lower division courses completed by community college graduates are not acknowledged as equivalent to the same courses completed by university dental hygiene graduates that are classified as upper division. This discrepancy and failure to acknowledge the true classification of core dental hygiene courses create the false impression that AAS dental hygienists require 1 to 2 more years of study to complete a bachelor's degree, when the difference is no more than 1 semester. University settings may provide opportunities not found in community colleges that extend beyond the courses taught. Highly educated professors and interprofessional learning opportunities among other health professions are not evident when comparing transcripts.
The fourth aspect is an internal as well as an external bias that dental hygiene education is a "2-year" programme. This bias is perpetuated by the CODA Standard, 7 put in place in 1947 by the American Dental Association, that holds entry to practice at a 2-year level, no matter how much the curriculum is expanded. This bias persists despite dental hygienists completing 4 to 5 years of college and receiving only an associate's degree. 20 When questioned, associate degree dental hygienists feel less confident than their baccalaureate degree colleagues. 21 The complex and interrelated aspects of oral health and systemic health today require dental hygienists and other healthcare providers to work collaboratively to provide optimal care. To be viewed as equal colleagues, dental hygienists should have degrees at least equivalent to other healthcare providers, 22 as the education required actually reflects a higher degree. Occupational therapy was elevated to a profession in 1917. In the 1940s, entry to practice was elevated to a bachelor's degree. In 1998, it was determined that entry to practice would need to be at the postbaccalaureate degree level. In 2015, entry to practice was established at either a master's degree or a doctoral degree. 11 Increasingly complex needs of the public have led these healthcare professions to expand education and the commensurate degrees for entry to practice.
In spite of advanced degrees at master's and doctorate levels, entry to practice for nursing continues at both the associate and baccalaureate degree levels, despite efforts for the past 40 years to create a single entry to practice at the baccalaureate degree level. 27 One approach taken by the profession has resulted in nearly half of the Masters of Science in nursing (MSN) programmes allowing the enrolment of associate degree RNs without a bachelor's degree. 28 In nursing, this is considered a fast-track option, something that should be the norm for AAS dental hygienists missing only one semester of coursework for a BS degree.
Discussions about elevating the entry to practice for dental hygienists to a baccalaureate degree have been ongoing for decades. A survey of dental hygienists in 1931 thought the education should culminate in a baccalaureate degree. 29 In 1984, Mescher 30 concluded, based on the number of years of post high school education completed by dental hygienists, that it was apparent "…dental hygienists do not earn academic degrees which are commensurate with the length of their educational programmes."
In 1986, the American Dental Hygienists' Association (ADHA) passed a resolution supporting a baccalaureate degree entry to practice for dental hygienists. 31 In 2000, at the annual American
Dental Educators' Association's, National Dental Hygiene Program
Directors' Conference, a major theme that emerged from a strategy session to envision the future was establishing entry to practice at the baccalaureate degree level. 32 In September of 2013, the ADHA hosted a symposium entitled: "Transforming Dental Hygiene
Education Proud Past, Unlimited Future," where a baccalaureate degree as entry to practice was among the many topics discussed. 33 Despite these ongoing efforts to establish a baccalaureate degree entry level to practice, the number of entry-level programmes at an associate's degree or certificate level has increased to 276 programmes 34 with just 54 at the baccalaureate level. 35 If the dental hygiene profession had been successful in its efforts to recognize the expanding education dental hygienists require to address access to prevention, dental hygiene care issues, the ageing population with increasingly complex medical histories and the epidemic of chronic diseases related to the overconsumption of refined carbohydrates, perhaps today entry to practice would be at a master's or doctoral level. The inequality of dental hygiene education is a major barrier to the advancement of the dental hygiene profession.
There are two options to deal with the educational malpractice of requiring course study far exceeding the degree granted for dental hygiene: community colleges granting baccalaureate degrees (CCB) 36 and university master's degree programmes accepting AAS dental hygienists without a bachelor's degree. 37 The first option requires legislative changes and faces intense opposition from universities offering bachelor degree completion programmes. According to the Community College Baccalaureate Association, CCB is now a reality in 20 states.
The second option does not require legislative action and creates a pipeline to universities by the acceptance of associate degree dental hygienists into master's degree programmes designed for clinicians that will acknowledge the current advanced level of dental hygiene education, instil confidence and elevate the profession to a competing level among other healthcare professions. New master's degree programmes will need to be designed specifically for clinicians focusing on effective clinical therapies, preventive strategies, health behaviour change, nutrition linked to inflammation, business skills and action research.
Perhaps in the future, dental hygienists will take prevention outside the traditional dental practice and directly to consumers. As preventive specialists, there are many things dental hygienists can do outside the traditional dental practice to prevent dental disease and promote oral health.
| STUDY LIMITATIONS
A limitation of this pilot study is the number of dental hygiene programmes evaluated. Without including a variety of programmes from across the United States, these findings cannot be generalized, as dental hygiene education varies widely between states. Future work in this area should analyse curricula from a wide variety of certificate, diploma and associate degree dental hygiene programmes to determine how many other "2-year programmes" have moved beyond the educational standards established in 1945 and now more closely resemble a baccalaureate degree programme. Also included in future research should be a variety of baccalaureate degree programmes offering a 4-year programme consisting of 2 years of prerequisites plus 2 years of dental hygiene courses or 3 years of dental hygiene study plus one additional year to complete a bachelor's degree.
| CONCLUSION
Within the limits of this pilot study, dental hygiene educational requirements should have been recognized with a baccalaureate degree entry to practice many decades ago. Due to the complexities and interrelationship of oral and systemic health, the epidemic of chronic diseases, the increasing complexities of medical histories and significant lack of access to prevention and care, the educational requirements 
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O'HEHIR for dental hygiene continue to expand and evolve far beyond a 2-year education. Community college dental hygienists enrolled in programmes similar to the Maricopa Community College programmes in Arizona are completing coursework and contact hours far exceeding the associate's degree they receive.
| CLINICAL RELEVANCE

| Scientific rationale for study
For the past 70 years, dental hygiene has required a minimum of 2 years of education for entry-to-practice, while other healthcare professions have moved beyond a diploma or associate's degree to master's or doctoral degrees. The educational content required to prepare dental hygienists has expanded significantly, yet the 2-year programme length remains.
| Principal findings
Dental hygiene education in community colleges today far surpasses the associate degrees granted and should be recognized at the baccalaureate level.
| Practical implications
Dental hygiene course numbers and credits deserve close scrutiny to insure an accurate reflection of the course focus, hours and study involved.
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